The purpose of this study is to investigate the effect of argumentation implementation applied in the environmental science course on science teacher candidates' environmental education self-efficacy beliefs and perspectives according to environmental problems. In this mixed method research study, convergent parallel design was utilized. Quantitative part of this study was based upon one group pretest-posttest design. Qualitative part of this study was based upon holistic case study. The sample of the study consisted of 26 3 rd year science teacher candidates in A State University Education Faculty Science Education Department in the spring term of 2013-2014 academic years. The data collection tools were environmental education self-efficacy beliefs scale developed by Ozdemir, Aydın and Vural (2009) and drawings drawn by science teacher candidates to determine their perspectives on environmental problems. The experimental study took 7 weeks (21 hours). The first week involved the acquaintance with the students and briefing them about the study. Also, in this week, an educational plan related to the argumentation implementation was prepared and applied. And this week finally, scales were administered as pretest. The study started in the second week. The study took five weeks as three hours a week. Last week scales were administered as posttest. In quantitative data analysis paired samples t-test was used. For the analysis of qualitative data, categorical analysis technique, one of the content analysis techniques, was used. At the end of the study, it was observed that the science teacher candidates' self-efficacy beliefs according to environmental education statistically differed in favor of the post-test. In addition, it was also found that, at the end of the study, science teacher candidates' perceptions of environmental problems differed according to their self-efficacy beliefs.
Introduction
Today, environmental problems emerging with industrialization such as global warming, ozone depletion, air and soil pollution, soil erosion and deforestation, depletion of species adversely affect the global ecosystem (Alnıaçık & Koç, 2009; IPCC, 2014) . The main reason of this situation is that people unconsciously use their environment for the sake of their own interests (Newell & Dale, 2015; Yin, Mizokami, & Aikawa, 2015) . Because the main cause of environmental degradation is to try to obtain the energy necessary to eliminate the ever-increasing human needs (Saidi & Hammami, 2015) . Also the fifth evaluation report submitted by the Intergovernmental Panel on Climate Change (IPCC, 2014) outlined the reasons for this situation. According to this report, the amount of carbon dioxide in the atmosphere has steadily increased in recent years; also in recent times this amount has reached unprecedented levels. The IPCC estimates that this problem will cause an increase in temperature of about 5 Fahrenheit in this century. Also, according to the IPCC, this increase can cause radical changes in the regional climate in the world (IPCC, 2014) . Climate change is an important detail for life. Extreme weather, floods, thunderstorms and other climate change related events have adverse effects on human health directly and indirectly (McMichael, Woodruff, & Hales, 2006) . In addition, the impact of climate change can even be fatal on living things. Because, as a consequence of flooding and drought, fresh water resources are damaged in surface or underground waters, which leads to the problem of drinking water. Therefore, people are actually harming their environmental by disturbing the nature of environmental in order to live more comfortably (IPCC, 2014) . In this context what needs to be done is that people should learn their responsibilities related to the environment in order to resolve environmental problems (Altın, Bacanlı &Yıldız, 2002; Özer, 1991; Orr, 1994) . That is, people should be familiar with environmental issues, understand the system of environment and protect it
The concept of self-efficacy belief, which is the key concept of Albert Bandura's Social Cognitive Theory is defined as "individuals are judged on their own capacities when they perform a certain performance, and their confidence in their ability to do a job, their ability" (Bandura, 1994, p.2) . Teacher self-efficacy belief is generally defined as "teachers will demonstrate the necessary behaviors to successfully fulfill the teaching function" (Atıcı, 2000) . Self-efficacy belief affects behavior in two different factors. These factors are personal self-efficacy and outcome expectation. The personal self-efficacy sub-dimension is expressed as self-belief that the teacher can demonstrate behavior. The outcome expectation is expressed as beliefs about the extent to which a number of occupational behaviors may cause certain outcomes (Bandura, 1994) . In this context, teachers with different personal self-efficacy tend to different behaviors which lead to different outcome expectancies. These different beliefs influence the behavior of the teacher in the educational environment, and the differences in the teacher's behavior influence the students (the successes of the pupils, their characters and the external influences on the pupils). The students' success, their character, and their reaction to the teacher are also a direct influence on the teacher's self-efficacy belief (Dellinger, Bobbett, Olivier & Ellett, 2008) . Therefore, there are differences in behaviors in favor of teachers who have high teacher self-efficacy beliefs between teachers who have a low self-efficacy and a high self-efficacy (Tschannen-Moran & Hoy, 2001; Tschannen-Moran & Hoy, 2007; Özkan Tekkaya & Çakıroğlu., 2002; Yılmaz, Köseoğlu, Gerçek & Soran, 2004) . Self-efficacy belief can also affect the quality and quantity of environmental experiences that teachers present to their students because of the relationship between teachers' beliefs about their abilities and their behavior (Smolleck et al., 2006) . For these reasons, it is very important for teachers to have high environmental education self-efficacy beliefs for effective environmental education.
One of the most important places where teachers have knowledge and skills is education faculties where they complete pre-service training. Therefore, in the courses related to environmental education in the education faculties, the teacher candidates should be encouraged to develop both the knowledge related to the environment, emotional characteristics and perspectives on environmental problems. For this purpose, it is necessary to determine teacher candidates' general levels on environmental knowledge, emotional characteristics and perspectives on environmental problems ... etc. And then appropriate methods and techniques should be used in the courses related to the environmental education in order to develop their levels. When literature related to environmental education is examined, it is seen that there are two main models predominantly used in environmental education. These models are explained by Hungerford &Peyton (1994); Flogaitis & Agelido (2003) and Kalogiannakis & Papadakis (2017) in the following way:
 Multi-scientific model: this model contains teacher-centered instruction strategies, approaches and Environmental Education activities from multiple subject areas such as language arts, mathematics, social studies, science, etc.
 Interdisciplinary Model: This model contains both strategies and methods that promote learner-centered teaching.
From these models, inquiry-based teaching methods and techniques (second of them) supports the development of self-efficacy beliefs of teacher candidates. (Bell et al., 2003 ; North American Association for Environmental Education [NAAEE], 2010) . So, in this way, individuals both get the ability to question the events in their environment and develop self-efficacy beliefs. In this context, argument-based learning, which is frequently discussed recently, may be a suitable model in implementation for effective environmental education.
The argument based learning that has started to be applied in education with the Toulmin model; is expressed as a learning approach in which the reasons for reasoning, evaluating, opposing and supporting the data obtained from experimental or various sources in the social interaction environment are put forward (Jimenez, Alexander & Pereiro-Munoz, 2002) . In an argument-based learning approach, students clearly express the reasons that support their views by using their prior knowledge and try to justify their views. Other students clearly express opposing views, explain doubts and offer alternative ideas (Driver, Asoko, Leach, Mortimer & Scott, 1994) . In this context, discussions of socio-scientific ideas about how to dispose of household waste in lessons; it helps students to develop appropriate skills and appropriate arguments, thinking about appropriate evidence (Newton, Driver & Osborne, 1999) . Therefore, students can develop decision-making skills on a socio-scientific subject by learning how to analyze information with an argument-based learning model (Hogan, 2002) . In order for this process to be meaningful, Toulmin (1958) described as a model describing the main points of the scientific debate and showing the relationships between them. This model is given in Figure 1 : Claim; it is the opinion put forward about a subject.
Data; are the various sources of information used to support the viewpoint contained in the claim.
Warrant; statements or principles provide link between the claims and the data.
Qualifier; It is the basic assumptions confirming certain warrants.
Backing; these are the limiting cases in which claims are approved correctly.
Rebuttal; it is the situation that claim is not acceptable
It is seen that courses, in which the argumentation practices are implemented, are generally influential in the development of epistemic beliefs, critical thinking, problem solving skills, scientific process skills and conceptual learning. Argumentation practices also play an important role in structuring the models and theories used to explain socio-scientific issues (Erduran & Alexandre Jimeneze, 2011) . Therefore, it can be said that the argumentation implementation has an important role in the aim of environmental education as in other lessons. However, when the related literature is examined, it has been seen that there is no study investigating the effects of argumentation implementation on environmental education self-efficacy beliefs and the development of an environmental perspective. But one of the necessary skills in teachers is environmental education self-efficacy belief for the effectiveness of this education. However, there are very few studies to determine the environmental education self-efficacy belief in the related literature Çimen et al., 2011) . According to the results of this studies, it is seen that teacher candidates'' environmental education self-efficacy beliefs are low . When the studies aiming to improve the teacher candidates' self-efficacy beliefs are examined, it is seen that there is less emphasis on the environmental education self-efficacy beliefs than other teacher self-efficacy beliefs (Nare, 2015; Holden, Groulx, Bloom, & Weinberg, 2011; Moseley et al., 2002; Moseley, Reinke, & Bookout,2003; Moseley et al., 2003; Moseley & Utley, 2008) .
In this context the purpose of this study was to investigate the effect of argumentation implementation in the environmental science course on science teacher candidates' environmental education self-efficacy beliefs and perspectives according to environmental problems. Within the scope of this purpose, the following questions were sought:
1. Are there significant differences between the science teacher candidates' pre-test and post-test scores obtaining environmental education self-efficacy belief scale?
2. What are the 3 rd year science teacher candidates' perspectives according to environmental problems a. Before implementing argumentation?
b. After implementing argumentation?
3. Do 3 rd year science teacher candidates' perspectives according to environmental problems differ according to their level of environmental education self-efficacy when considering their post-test scores?
Method
This section presents the participants, briefly sets the context for research, and then elaborates on research design.
Research Design
In this research, mixed method research study, in which convergent parallel design was utilized. This pattern is used to compare the research of quantitative statistical results with qualitative findings and triangulate with other analysis methods in order to support and confirm the process. Also; the convergent parallel pattern was chosen in this study in order to reveal the differences or complementary data about the survey and stronger results (Creswell, 2012) ..
Quantitaive part of this study was based upon one group pretest-posttest design. The design of the quantitative portion of the study is summarized in Table 3 (Creswell, 2012 Qualitative part of this study was based upon multiple holistic case designs. Qualitative research method was chosen in order to make an in-depth description of the research and reveal patterns in the research. The case study was chosen since the research focused on revealing the prospective teachers' perspective on the environmental problems. In addition, a single unit of analysis has been dealt with holistically to understand the changes in the relevant situation. In this context; a holistic single case design is used in the qualitative part of this study.
Data Collection Tools
In the study, the environmental education self-efficacy belief scale was used as a data collection tool and drawings drawn by the science teacher candidates were used to determine students' perspectives on environmental problems.
Environmental Education Self Efficacy Beliefs Scale
The environmental education self-efficacy belief scale was developed by Özdemir, Aydın &Vural (2009) . The scale has 15 items and four sub dimensions. These are academic competence perception, Responsibility Perception, Instructive Competence Perception, and Guidance Perception. The three items in the list are the negative (6, 9 and 12) and the others are positive. Scale was prepared in a Likert type (5 = totally agree, 4 = agree, 3 = Somewhat agree, 2 = Disagree, 1 = strongly disagree). When the reliability of the scale is examined The Cronbach α value was 0.79 for the academic competence perception subscale; .86 for responsibility perception subscale; .74 for Instructive Competence Perception and .68 for Guidance Perception. The reliability of the scale was found .76.
Drawing Writing Method
The drawing-writing technique can be described as a data collection technique, which includes descriptions of drawings generally referred to as handmade (Whitehead & Mcniff, 2004) . The technique of drawing-writing, which is often used to reveal ideas, meanings, feelings, or cognitive structures hidden in the human mind, is considered to be a useful tool to reveals visual image that occurs in the mind (Borthwick, 2011; Kurt, Gökmen & Ekici, 2013) . In the context of the drawing-writing technique, participants were asked to draw drawings of environmental problems. It is also requested from participants to explain what they want to portray in the drawings they draw. In this application 5 minutes were given for the cartoon drawing to participants and 5 minutes were given to write the problems they wanted to describe in the drawings. In Figure 2 , examples of drawing-writing technique are presented.
Figure 2. S14's Drawing Example

Participants
The sample of the study was consisting of 26 3 rd year science teacher candidates' in A State University Education Faculty Science Education Department in the spring term of 2013-2014 academic year. Science teacher candidates' personal information is explained in table 2. When Table 2 is examined, it is seen that 21 of the teacher candidates are girls; 5 of them are male. Teacher candidates are predominantly 20 (42.3%) years old, and their attention to environmental problems is at an enough level (73.1%). Parallel to this situation, parents' interest towards the environment is at predominantly an enough level (53.8%). The childhoods of teacher candidates were mostly in urban areas (38.5%). Internet was the most used communication tool that they obtain information on environmental problems (58.3%). The information in Table 1 are the most important external factors affecting the perceptions of prospective teachers. For this reason, it is important to provide this information for research. This information was used to promote the participants. In other analyzes this information is not included.
Content of the Study
This research was carried out at a state university in Turkey. In Turkey, there are two periods for each year: Spring semester and fall semester at universities. This research was carried out in the environmental science course in the spring semester of the 3 rd year. The environmental science course is a compulsory course in the education faculty of science teacher education. The aim of this course is to help science teacher candidates to provide knowledge about environmental issues and problems. Within the scope of this aim, the environmental problems issue in the environmental science course were taken into consideration in this research. Argumentation implementation and small group learning methods were used in the course. The class was primarily divided into small groups. Then a video was presented to the teacher candidates as draw attention activities. At the end of the related video, the teacher candidates were asked questions about the subject. Subsequently, discussions were held in the context of these questions and in such a way that the small groups established by adhering to the activity papers were independent of each other. After the small group discussion ended, the big class debate was started. After all the groups suggested their opinions, the teacher ended the lesson by taking the general recap of the accepted cases.
Analysis of Datum
Paired sample t-test was used in the analysis of quantitative data. In the analysis of qualitative data, categorical analysis technique was used. Categorical analysis firstly aims to divide a given message into units and then group these units according to specific criteria (Bilgin, 2006) . In this study, the frequencies of the codes were calculated by the researchers, then obtained codes were classified under certain categories. The reliability formula of Miles and Huberman (1994) was taken into account in order to calculate the reliability values of the qualitative data: [Opinion union / (Union union + Dispersion of opinion) x 100]. Two researchers coded drawings at different times independently to determine the consistency of this research. So the average reliability was found to be 82%. When the drawings drawn by the science teacher candidates before the application are examined, it is seen that the science teacher candidates disturbed from the garbage which are thrown at most. Regarding the subject, student number 9 says, " I feel uncomfortable because the science teacher candidates who will train the future are throwing the garbage to floor". Also student number 26 says "people are throwing rubbish around without any attention. They are ignoring the environmental pollution that occurs. Everyone is throwing away rubbish, so the environmental problem is getting worse." That is, teacher candidates predominantly suggest opinions about image pollution before the application. When these opinions are examined, it is seen that the teacher candidates are most active in the events that they living areas. On the other side, when the environment they are living in is examined, the air pollution in the surrounding environment is also very problematic. However, teacher candidates' views on air pollution are limited. In this case, it can be considered that teacher candidates do not have clear information about air pollution and do not suggest opinion about air pollution. In addition, according to the findings obtained from the research, there are limited points of view on the problems that the teacher candidates live directly in their living areas. Teacher candidates are not aware of how the environmental problem in any part of the world will affect them. This is because they do not have a clear accumulation of knowledge. This situation causes that the teacher candidates can not to see, understand and interpret the environmental problems.
Results
Are There Significant Differences Between the Pre-test and Post-test scores of Science Teacher Candidates' Environmental Education Self-Efficacy Beliefs Which Were Exposed to Argumentation Application?
How Are the Perspectives for Environmental Problems of the 3 rd Year Science Teacher Candidates Before and After the Implementation?
When the responses given at the end of the study were examined, it was determined that science teacher candidates especially reported opinions on air pollution (factory smoke) and water pollution (factory liquid waste). Regarding the subject, science teacher candidate number 7 says "Their living beings are particularly affected by industrialization wastes. There are even deaths. It is important for everybody that life goes away. Everyone should be sensitive to this ". Also science teacher candidate 17 says "I wanted to tell you that the harmful gases from the factory caused air pollution and that harmful chemical wastes were thrown into the water. Harmful gases thrive on the ozone layer and sunlight damages people According to the results obtained from the research, the science teacher candidates want to draw much attention to the air pollution which is in their mostly living areas. According to these results, it can be said that teacher candidates have the ability to analyze the situations in their environment and to interpret the environmental problems that they are experiencing. In addition, science teacher candidates also emphasized the ozone layer's thinning, sound, light and radioactive pollution. Teacher candidates are also able to express their discomfort.
Does 3 rd Year Science Teacher Candidates' Perspectives According to Environmental Issues Differ According to Their Level of Environmental Education Self-Efficacy When Considering Their Post-Test Scores?
The environmental education self-efficacy levels of the science teacher candidates are grouped at the lower, middle and upper levels using arithmetic average and standard deviation values. The findings are given in Table 4 . When Table 5 is examined, the number of science teacher candidates at lower level is 4; intermediate level 17; it seems that there are 5 at the top level. It can be said that 81% of science teacher candidates in the bottom and middle level. So, it can be said that science teacher candidates' self-efficacy beliefs are not a competent level.
Science teacher candidates' perspectives about environmental problems according to their self-efficacy beliefs are given in Table 6 .
When Table 6 is examined, it is determined that science teacher candidates with a low level of environmental education self-efficacy beliefs are predominantly informed about the disposals. Science teacher candidates with moderate and high self-efficacy beliefs have reported opinions on exhaust fumes and factory wastes. Teacher candidate's Environmental education self-efficacy with low beliefs focus on the environmental problems they have seen. Environmental education self-efficacy beliefs medium and high-level teacher candidates focus on the effects that cause environmental problems. In this context, it can be said that environmental education self-efficacy belief affects the ability to see, perceive and interpret negative situations in the environment. Table 6 . Analysis of the drawings of the science teacher candidates at the end of the implementation according to their self-efficacy beliefs levels 
THEMES CETAGORIES
Self-Efficacy Beliefs Scores Levels
Total
Discussion
A qualified teacher is an individual who has profound and extensive content knowledge, pedagogical knowledge and skill to develop the student's achievement. In this context, effective environmental education activities should be applied for science teacher candidates during their pre-service training for a better environmental education (Özdemir, 2003) . In this context the purpose of this study was to investigate the effect of argumentation implementation in the environmental science course on science teacher candidates' environmental education self-efficacy beliefs and perspectives according to environmental problems. At the end of the research, it was determined that the science teacher candidates' environmental education self-efficacy beliefs, academic efficacy sub dimension and teacher perception of competence sub dimension improved. Also it was found that science teacher candidates' responsibility perception and directional perception (sub dimension of the environmental education self-efficacy beliefs) did not improve in this study.
Environmental education self-efficacy belief can be defined as teachers' beliefs about their ability to effectively teach this education. The development of these skills is crucial in achieving the objectives of environmental education in educational programs. When studies on environmental education are examined, it has been determined that the teachers' self-efficacy beliefs about environmental education have an effect on the effort they have shown in the course, the targets they set for the students and the planning of courses for environmental education (Tschannen-Moran & Hoy, 2001) . So, implementations supporting the development of teachers' and prospective teachers' environmental education self-efficacy beliefs is very important for an effective environmental education. Also found that teacher candidates realize that effective teaching can increase students' perspectives on Environmental Education. When the related literature is investigated, it is seen that inquiry based learning environment supports development of this beliefs (Greer, Richardson, Ling, Liang & Donna, 2014) .
In this study, it was found that there was also no improvement in the responsibility perception and guidance perception dimensions of the environmental education self-efficacy beliefs scale. The perception of responsibility is the responsibility of the person to fulfill obligations to himself and others in a timely manner. Responsibility is one of the most important items of character. The responsible person must fulfill his / her duties and functions on time and in the desired manner. The sense of responsibility lies naturally within a person at a young age, or it can then be created through external training. However, for the development of sense of responsibility, practical tasks should be given to individuals Ekici, 2014; Kurt & Ekici, 2013 ). Teacher's sense of responsibility affects classroom management skills. Also this sense is affected their classroom management skills. Many research findings on this area highlight that teacher competence is s directly related to the skills and approaches they use in classroom management (Henson, 2001; Savran & Çakıroğlu, 2003; Woolfolk & Hoy, 1990) . The reason for the lack of sense of responsibility for environmental education can be explained by this situation in this study. That is, science teacher candidates were not given a job within the context of environmental education during the implementation period. Practical activities were used in the course, but the course has been conducted under the supervision of the researcher. In other words, science teacher candidates were not given any responsibility for the management of the course. Therefore, this skill did not show improvement in the research.
Another important aspect of the research is that science teacher candidates' guidance perception did not improve. The guidance perception sub-dimension reveals the perception of how an individual can orient both himself or herself and his\her students in the future (Özdemir, Aydın & Vural, 2009 ). This result shows that the Environmental Science course did not contribute to the acquisition of the guidance perception. As a teacher, the perception of students' acceptance of the responsibility of environmentalist behavior and the perception of competence as a teacher are emerging as perceptions that are expected to develop in favor of students but cannot be improved. Many external factors (living with the natural environment, media, family, activities, experiences, attitudes, information, values, etc.) can naturally affect self-efficacy perception. For this reason, it should be noted that other factors may also be effective in the formation of these differences (Özdemir, Aydın & Vural, 2009 ).
According to the findings obtained from the drawings in the research, it was determined that the science teacher candidates expressed the image pollution severely before the implementation, but at the end of the implementation it was seen that they were concerned about air pollution and water pollution. In addition, it was determined that science teacher candidates expressed opinions about noise, light and radioactive contamination. Also, it was observed that environmental problems they express were changed according to the science teacher candidates' self-efficacy beliefs. When examining the science teacher candidates' perception of environmental problems according to environmental education self-efficacy levels, it was observed that low-level teacher candidates disturbed by the trash in their surroundings. The teacher candidates with a middle-level self-efficacy beliefs were also affected by garbage and factory exhaust fumes. Science teacher candidates with a high self-efficacy beliefs expressed that they were affected by household waste, resulting from fish deaths, global warming, and waste pills. This result indicates that as the level of self-efficacy beliefs about environmental education increases, science teacher candidates look more environmentally conscious and see events or problems more clearly. When the related literature is examined, it is seen that individuals' environmental education self-efficacy beliefs level is affect their perspectives on environmental events (Gardner, 2009 ).
To sum up, it can be express that the increase in environmental education self-efficacy beliefs affects the perception of environmental problems. For this reason, firstly all teachers and prospective teachers should be encouraged to have environmental education self-efficacy skills. Then trainings should be organized to develop these skills. Because, it is very important to set targets for environmental education in pre-service training and to plan the trainings necessary for the prospective teachers to reach these targets. It is also important to support scientific researches that assesses the impact of planned trainings. Because it is necessary to examine whether the process is implemented as planned. Otherwise, it is not enough to plan how to make the trainings. It is also very important that the planning is put into practice.
